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induction motor/compared with the direct current, which
placed the alternating motor far ahead of the direct cur-
rent for general industrial purposes.

Engineers will'be interested in Mr. Lamme's short state-
ment of the beginnings of this one element in the growth of
the art. "In developing the various Westinghouse motors
which were under my charge, I had gone quite deeply into
the analysis (that is, deeply for those days). In working
out the various conditions upon which the starting torque
depended, I uncovered what seemed to me to be some hither-
to unrecognized conditions in the construction, which, if
carried far enough, would allow a very great simplification
of the motor itself. In working out the characteristic curves
of the motor I found that if I could reduce the motor re-
actance to a certain point, I could make it develop relatively
high starting torques, with a pure 'cage-type' winding on
the secondary, the simplest type of winding possible. Here-
tofore, it had been believed, very generally, that the cage
type of induction motor necessarily had poor starting torque.
My analysis of the reactance and other conditions indicated
that I could get any starting torque I pleased by properly
reducing the reactance. Others may have recognized this
same thing, but did not know that the reactance actually
could be reduced sufficiently, in a motor of commercial
proportions. My calculations of my former designs had
shown me how to reduce such reactance to almost any de-
sired value. In consequence, I figured out certain motors
with a view to making them two or three times full load
starting torque with less expensive constructions than the
then existing types. However, the figures also showed that
such motors would take very large starting currents. This
immediately led to the idea of introducing a small auto-
transformer at start for reducing the voltage, and, con-